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Biography: Hai Wang is Professor of Mechanical Engineering at Stanford University. Prior to
his appointment at Stanford, he was the Northrop Chair in Engineering and Professor of
Aerospace and Mechanical Engineering at USC. He received his Ph.D. in Fuel Science from
Penn State in 1992. He was a Professional Research Staff at Princeton University from 1994
to 1996 before starting his faculty career at the University of Delaware. He is best known for
his work on the mechanisms of PAH and soot formation in combustion, and the development
of chemical kinetic models for fuel combustion. He has made contributions in the application
of ab initio quantum chemistry and reaction rate theory in chemical kinetics. He developed
stochastic methods for detailed modeling and uncertainty quantification. He contributed to
the transport theories of nanoparticles and large molecules, atmospheric heterogeneous
chemistry, material synthesis, characterization and applications in solar cells and batteries. He
was the recipient of the AIAA Propellant and Combustion Award in 2018, and the Humboldt
Research Award in 2019. He is a Fellow of ASME and an inaugural Fellow the Combustion
Institute. He currently serves as the Co-Editor-in-Chief of Progress in Energy and
Combustion Science and the Vice President (President-Elect) of the Combustion Institute

Abstract: This talk discusses key findings from a recent multi-university collaborative study of gas-phase detonations. We will
present numerical simulation results and analyses of the structure of detonation cellular structure focusing on the mechanisms
of energy and momentum transfers in a detonation cell cycle. Vorticity generated from the triple-point shear layer produces
microscopic jetting at the base of a detonation cell following triple-point collision, and the high-speed jet is responsible for the
production of the overdriven incident shock that transverses through the cell as it decays in its shock speed. Collectively, the
energy and momentum transfer mechanisms lead to the continued production of Autonomously Propagating Energy Centers
(APEX) as the driving mechanism for propagating detonation waves.




Combustion Webinar Organizing Committees

Advisory Committee

Yiguang Ju (Princeton University)

Fei Qi (Shanghai Jiao Tong University)

Philippe Dagaut (CNRS-INSIS)

Gautam Kalghatgi (Univ. of Oxford/Saudi Aramco)
Med Colket (RTRC, Retired)

Technical Committee

Tiegang Fang (North Carolina State University) Co-Chair
Wenting Sun (Georgia Tech)

Lorenz R Boeck (FM global)

Liming Cai (Tongji University)

Zheng Chen (Peking University)

Matthew Cleary (The University of Sydney)
Stephen Dooley (Trinity College Dublin)
Aamir Farooq (KAUST)

Michael Gollner (UC Berkeley)

Wang Han (Beihang University)
Jean-Pierre Hickey (Univ. Waterloo)
Xinyan Huang (Hong Kong Polytech Univ.)
Tai Jin (Zhejiang University)

Tina Kasper (University Duisburg-Essen)
Sili Deng (MIT)

Chung K. (Ed) Law (Princeton University)

Katharina Kohse-Hb6inghaus (University of Bielefeld)
Kaoru Maruta (Tohoku University)

Kelly Senecal (Convergent Science)

Toshiro Fujimori (IHI Inc.)

Peng Zhao (University of Tennessee, Knoxville) Co-Chair
Isaac Boxx (RWTH Aachen University) Co-Chair
Deanna Lacoste (KAUST)

Davide Laera (CERFACYS)

Joseph Lefkowitz (Technion)

Qili Liu (Chinese Academy of Sciences)
Yushuai Liu (IET, CAS)

Zhandong Wang (USTC)

Nicolas Noiray (ETH Zurich)

Guillermo Rein (Imperial College London)
Xingjian Wang (Tsinghua University)

Jun Xia (Brunel University London)

Huahua Xiao (USTC)

Dong Yang (SUSTech)

Suo Yang (University of Minnesota)



Disclaimer

The presentation materials and comments made by the lecturer and
participants are only for research and education purposes.

All presentation materials are the sole properties of the lecturer and the
Combustion Webinar organizer, and cannot be published and disseminated
without written approvals from both parties.

This lecture may be recorded and released to public.

Please use Chat or Raise Hand to ask your questions.
Please turnoff microphone. Webinar will be locked after 30 minutes.

Recorded lectures are on Combustion Webinar YouTube Channel
https://www.youtube.com/channel/UCSsO7e9VIn__ RejSIAPFOJA
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